FILLING DEVICE AND SYSTEM FOR TREATING A DEFORMED OR 

DISEASED SPINE 



FIELD OF THE INVENTION 
5 The present invention relates generally to a filling device or 

system for use in treating a deformed or diseased spine, and more 
particularly to a flexible and permeable filling device or system which is 
used to fill in a spinal segment or between two adjacent spinal segments. 

10 BACKGROUND OF THE INVENTION 

The U.S. Pat. Nos. 5,549.679; 5,571,189; 6,375,682B1 disclose 
respectively various methods for treating a variety of spinal disorders, 
such as osteoporosis, spinal collapse, etc. In the process of treating 
such spinal disorders, a trocar is fastened onto a spinal segment so as to 

15 form a tubular passageway into which one or more gypsum rods are fitted. 
The gypsum rods are then forced into the spinal segment. In the course 
of filling in the spinal segment, the gypsum rods or other artificial bone 
fillers are bound to scatter aimlessly to inflict harm on the nervous system. 
Certain spinal disorders call for implantation of an artificial 

20 intervertebral disk, which is administered in conjunction with a balloon 
made by Kyphon Corporation of the United States. This treatment is 
disclosed respectively by the U.S. Pat. Nos. 5,927,015; 6.066.154; and 
6,248.1 1081 . The artificial intervertebral disk does not provide a 
sufficient support and must be therefore augmented by the gypsum filler 

25 or other artificial bone filler. The supplementary use of the gypsum filler 
often results in the aimless dispersion of the gypsum filler, thereby 
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causing injuries to the nervous system. In addition, the artificial 
Intervertebral disk is generally made of a metal material and has a fixed 
form- As a result, the artificial intervertebral disk is not surgically 
feasible In terms of the intervertebral support area or support angle. 

5 

SUMMARY OF THE INVENTION 
The primary objective of the present invention Is to provide a 
spine filling device comprising a filling member and a pasty medicine. 
The filling member is first contracted to facilitate the inserting of the filling 
10 member and is then forced to regain its original form by the pasty 
medicine which is injected into the filling member 

A spine filling device according to one aspect of the present 
invention comprises: 

a flexible and permeable filling member formed of one or more 
15 meshed walls and provided with a holding portion and an injection port in 
communication with said holding portion, said meshed walls being 
elastically compressible and a single-layer wall or a laminated multi-layer 
wall, and each layer of which is provided with a plurality of pores, each 
having a diameter smaller than 0,1 mm, so that said meshed walls are not 
20 air-tight; and 

a pasty medicine capable of solidification injected into said 
holding portion via said injection port of said filling member, 

wherein said injection of said pasty medicine into said holding 
portion results in expansion of said filling member after said filing member 
25 being implanted in a spinal segment, whereby said filling member is 
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securely lodged in the spinal segment upon completion of the solidification 
of said pasty medicine. 

A spine filling device according to another aspect of the present 
invention comprises: 

5 a flexible and permeable filling member formed of one or more 

meshed walls and provided with a holding portion and an injection port in 
communication with said holding portion, said meshed walls being 
elastically compressible and a single-layer wall or a laminated multi-layer 
wall, and each layer of which is provided with a plurality of pores, each 

10 having a diameter smaller than 0.1 mm, so that said meshed walls are not 
air-tight; and 

a pasty medicine capable of solidification injected into said 
holding portion via said injection port of said filling member, 

wherein said injection of said pasty medicine into said holding 
15 portion results in expansion of said filling member after said filing member 
being implanted in an intervertebral space, whereby said filling member is 
securely lodged in the intervertebral space upon completion of the 
solidification of said pasty medicine. 

Preferably, said meshed walls are of a single-layer wall 
20 construction. 

Preferably, said meshed walls are of a laminated multi-layer wall 
construction. 

Preferably, said filling member is integrally made of one meshed 
wall such that said filling member tal^es the form of a sac, bag. or ball. 
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Preferably, said pasty medicine is a mixture of a liquid and a 
bone cement. Said bone cement may be selected from tlie group 
consisting of gypsum, calcium sulfate, calcium phosphate, 
poly(methylmethacrylate) and hydroxy apatite. 
5. it is still another objective of the present invention to provide a 

spine filling system comprising said filling member, said pasty medicine, 
and an injection tool which is fastened detachably with said filling member, 
so that said pasty medicine is injected into said holding portion via said 
injection tool. 

10 Preferably, said injection tool comprises a connection tube and a 

syringe formed of a barrel and a plunger, said connection tube being 
fastened detachably at one end with said injection port of said filling 
member, said connection tube further being fastened at other end with 
said barrel of said syringe; wherein said pasty medicine is injected into 

15 said holding portion of said filling member from said barrel by said plunger 
via said connection tube. 

The pores of the meshed walls of the filling members of the 
present invention allow the bone cells to grow thereinto to serve as 
anchors. 

20 The meshed walls of the filling members of the devices of the 

present invention are made of a biocompatible or biosynthetic material, 
such as titanium threads, goat intestine threads, or the like. 

The meshed walls of the filling members of the devices of the 
present invention are mixed with metal threads by which the filling 

25 members can be precisely located in a spinal segment or between two 
adjacent spinal segments by a ray imaging system, such as X-ray 



machine. 

If the average diameter of the pores of the meshed walls of the 
filling members of the present Invention is close to 0.1 mm, the walls are 
preferably formed of two or more layers which are laminated, depending 

5 on the viscosity and the particle size of the pasty medicine. For example, 
if the pasty medicine has a high viscosity or contains larger particles, the 
walls may be formed of only two layers. On the other hand, if the pasty 
medicine has a relatively low viscosity or contains smaller particles, the 
walls are preferably formed of three or more layers. 

10 If the flexible and permeable walls of the filling members of the 

present invention are of a laminated multi-layered construction, the layers 
are laminated in such a way that the pores of the layers are not 
necessarily aligned. 

The present invention also discloses a method for treating a 

15 spinal disorder comprising: 

implanting a flexible and permeable filling member a spinal 
segment or intervertebral space, which is formed of one or more meshed 
walls and provided with a holding portion and an injection port in 
communication with said holding portion, said meshed walls being 

20 elastically compressible and a single-layer wall or a laminated multi-layer 
wall, and each layer of which is provided with a plurality of pores, each 
having a diameter smaller than 0.1 mm, so that said meshed walls are not 
air-tight; and 

injecting a pasty medicine capable of solidification into said 
25 holding portion via said injection port of said filling member. 
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wherein said Injection of said pasty medicine into said holding 
portion results in expansion of said filling member after said filing member 
being implanted in the intervertebral space, whereby said filling member is 
securely lodged in the intervertebral space upon completion of the 

5 solidification of said pasty medicine. 

The method of the present invention preferably further comprises 
fastening detachably an injection tool with said filling member, so that said 
pasty medicine is injected into said holding portion via said injection tool. 
It must be noted here that the words, such as front, rear, left, and 

10 right, are used in this specification. For this reason, the definitions of 
these words must be clarified. The front refers to a direction in which the 
device of the present invention is advanced by a surgeon to proceed with 
the surgical operation. The rear refers to a direction in which the device 
of the present invention is withdrawn by the surgeon from the surgical 

15 operation. The left refers to a direction towards the left arm of the 

surgeon, while the right refers to a direction towards the right arm of the 
surgeon. 

The features and the advantages of the present invention will be 
more readily understood upon a thoughtful deliberation of the following 
20 detailed description of a preferred embodiment of the present invention 
with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 show a perspective views of the preferred embodiment of 
25 the present invention. 
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FIG. 2 shows an exploded view of the preferred embodiment of 
the present invention. 

FIG. 3a shows a sectional schematic views of one-layered 
flexible and permeable wall of the preferred embodiment of the present 
5 invention. 

FIG. 3b shows a sectional schematic view of multi-layered 
flexible and permeable wall of the preferred embodiment of the present 
invention. 

FIGS. 4a and 4b are schematic views of the filling members of 
10 the preferred embodiment of the present invention at work. 

FIGS. 5a-5d are schematic views of the preferred embodiment of 
the present invention in operation such that the filling member is 
implanted in a spinal segment. 

FIG. 6 shows a schematic view of the implantation of the filling 
15 member of the preferred embodiment of the present invention between 
two adjacent spinal segments. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As shown in FIGS. 1 and 2, a spine filling system 10 embodied in 
20 the present invention comprises a filling member 20, a pasty medicine 30, 
a connection tube 40, and a syringe 50. 

The filling member 20 is made of a flexible and permeable wall 
21 and is provided with a holding portion 22 and an injection port 23. 
The holding portion 22 is confined by the permeable wall 21, which is 
25 made by punching or weaving. The injection port 23 is formed at one 
open end of the filling member 20 by folding and contracting. The 



- 8 - 



injection port 23 is provided with inner threads 231. The wall 21 is made 
of a biocompatible material or titanium threads and is of a netlike 
construction. The wall 21 is provided with a plurality of pores 211, as 
shown in FIGS. 3a and 3b. The pores 21 1 are formed by computer 

5 weaving or laser punching such that the pores 21 1 have a diameter 
smaller than 0.1 mm. As a result, the wall 21 is permeable to gas or 
liquid. However, pores 211 of the wall 21 do not allow passage by solid. 
The filling member 20 is deformable, as shown in FIGS. 1 and 2. 

The pasty medicine 30 is formed of water and one or more kinds 

10 of medicines in powdered, or colloidal form. The pasty medicine 30 is 
capable of solidification. Prior to being injected into the filling member 
20, the pasty member 30 is put into the syringe 50, as illustrated in FIG. 2. 

The connection tube 40 has one end 41 which is provided with 
outer threads 43 engageable with the inner threads 231 of the injection 

15 port 23 of the filling member 20. As a result, the connection tube 40 can 
be fastened at one end 41 with the injection port 23 of the filling member 
20. the connection tube 40 has another end 42 by which the connected 
with one end 511 of a barrel 51 of the syringe 50. The barrel 51 is 
provided with a holding space 512 to accommodate the pasty medicine 30. 

20 The syringe 50 further comprises a plunger 52 which is slidably disposed 
in the holding space 512 of the barrel 51. The pasty medicine 30 is 
forced by the plunger 52 out of the holding space 512 and into the filling 
member 20 via the connection tube 40. 

As shown in FIG. 3a which is a sectional view taken along a line 

25 3-3 as shown in FIG. 1 , the wall 21 of the filling member 20 is of a 
one-layered construction. The wall 21 may be of a multi-layered 
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construction, as shown in FIG. 3b. There are three layers, which are 
laminated in such a manner that the pores 211 of the layers are not 
corresponding in locating; thereby resulting in reduction in permeability of 
the wall 21. 

5 As illustrated in FIGS. 4a and 4b, the filling member is embodied 

in two patterns. The filling member 20 is originally compressed to have a 
tubular form 24 and is connected to the connection tube 40. Both the 
filling member 20 and the connection tube 40 are fitted into a sleeve 44 by 
which the filling member 20 can be prevented from being deformed or 

10 twisted at the time when the filling member 20 is implanted in a spinal 
segment or between two adjacent vertebrae, as shown in the left side of 
FIG. 4a. The filling member 20 may take a spherical, oval, oblong, or 
conical form; nevertheless it can be contracted. As the pasty medicine 
30 Is injected Into the deformed filling member 20. the filling member 20 

15 regains its original form. The right side of FIG. 4a shows that the filling 
member 20 has regained its original shape upon completion of the 
injection of the pasty medicine 30 into the filling member 20. 

As shown in FIG, 4b, the filling member 20 has a kidney shape 
25 and a wall 251 . The filling member 20 is intended for use as a 

20 substitute for an intervertebral disk in view of the fact that the filling 
member 20 has a form which is in conformity with the shape of the 
intervertebral disk. The filling member 20 Is made of the titanium threads 
and is movably connected to the connection tube 40. The filling member 
20 is implanted between two adjacent vertebrae without the use of a 

25 sleeve which is used to prevent the filling member 20 from being bent. 
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The surgical operation of the spine filling system 10 of the 
present invention is described hereinafter with reference to FIGS. 5a-5d. 
The filling member 20 is connected to the connection tube 40. The filling 
member 20 and the connection tube 40 are fitted into the sleeve 44. 
5 With force applied to the connection tube 40 and the sleeve 44, the filling 
member 20 is inserted into a spinal segment 70 with a small incision. It 
must be noted here that the filling member 20 may be inserted into the 
spinal segment 70 without the use of the sleeve 44, depending on the 
rigidity of a material of which the filling member 20 is made. 

10 The sleeve 44 is gradually moved out from the spinal segment 

70. The pasty medicine 30 is forced into the filling member 20 by the 
syringe 50 in conjunction with the connection tube 40. The pasty 
medicine 30 puts a pressure on the wall 21 of the filling member 20, so as 
to cause the filling member 20 to regain its original form. In the 

15 meantime, a portion of the pasty medicine 30 permeates through the wall 
21 to the outside of the filling member 20. 

Upon completion of solidification of the pasty medicine 30, the 
connection tube 40 is disconnected with the filling member 20. The 
pasty medicine 30 serves to give an added support to the spinal segment 

20 70. The pasty medicine 30 may contain poly(methylmethacrylate), 
hydroxy apatite, etc. In order to reinforce the support of the spinal 
segment 70, a left filling member 20 may be implanted side by side to the 
filling member 20 at the right side in the spinal segment 70, as shown in 
FIG. 5b. 

25 As illustrated in FIG. 5c, a kidney-shaped filling member 25 is 

implanted in the spinal segment 70 which has collapsed. FIG. 5d shows 
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a sectional view of the spinal segment 70 In which the filling member 25 Is 
Implanted. 

As shown In FIG. 6, the kidney-shaped filling member 25 Is 
Implanted In an Intervertebral space 71 . The filling member 25 contains 

5 the pasty medicine 30 and serves as an artificial intervertebral disk. The 
filling member 25 Is shaped like kidney to conform to the shape of the 
intervertebral disk. 

The embodiment of the present invention described above is to 
be regarded in all respects as being illustrative and nanrestrictive. 

10 Accordingly, the present invention may be embodied in other specific 
forms without deviating from the spirit thereof. The present invention is 
therefore to be limited only by the scopes of the following claims. 



